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Key Differences Between SREC Il and SMART

* EDCs will own production meters and will be responsible for
collecting data and reporting to NEPOOL GIS (no more PTS
reporting requirements)

> Owner of PV system responsible for paying for meter via the
interconnection process

> Installers must leave open socket for utility owned production
meter when designing systems

 EDCs own all Renewable Energy Certificates (RECs) for the
duration of the tariff term

> Customer must sign a REC assighment form acknowledging
the EDCs ownership of the RECs before enrolling in tariff

SMARTS

MASSACHUSETTS SOLAR PROGRAM




SMART Program Participant Meter Costs

 SMART Production Meter(s)
» Paid for during interconnection application
o Process may be slightly different for early stage program applicants

that already went through the interconnection process before the start
of the program

» Total meter costs paid for by interconnecting customer

» May be multiple meters if paired with energy storage depending on

configuration
» Metering requirements will vary by utility

O .

SMARTS

Massachusetts Department
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]
Interconnection Process

Remaining the Same

EVERSSURCE

* Requests for meters are made to the DG Interconnections team
« Eversource will install and support all Revenue and Production meters
» Eversource will provide a PTO upon successful connection

Changes for the SMART Program
» Requirement page (4) was split in two and the IC responsibility to turn on the disconnect
switch when the PTO is issued was outlined and highlighted.

* DG will ask for your SMART Application ID upfront

» This requires the submittal of the SMART Application via the Web Portal prior to
contacting the DG Interconnections team

« For Behind the Meter Installations (BTM)

» Customer will be charged the cost of BTM Production Meter and installation fees upon

submission of the SMART Application Fee via the Web Portal
* Note: for larger, complex systems (additional charges still apply from ES engineering, i.e.,
CTs’, PT’s, etc.)
» Will require customer-installed wiring, and installation of a second meter socket

 Must be adeﬂuateli accessible, ﬁroximate to existinﬁ utilitﬁ revenue meter 5




A
Meter Configurations

EVERSSURCE

Service Type Project size Meter Type
120/240V Single Phase 3 - wire Under 60KW Form 2S Bridge
120/208V Single Phase 3 - wire Under 60KW Form 12S Bridge
120/208V Three Phase 4-wire Under 60KW Form 16S Bridge
2771480V Three Phase 4-wire Under 60KW Form 16S Bridge
120/240V Single Phase 3 - wire Over 60KW Form 2S Interval
120/208V Single Phase 3 - wire Over 60KW Form 12S Interval
120/208V Three Phase 4-wire Over 60 KW Form 16S Interval
277/480V Three Phase 4-wire Over 60KW Form 16S Interval
IT Rated Single Phase (secondary CTs) Over 320A Form 4S Interval
IT Rated Three Phase (secondary CTs/PTs) Over 320A Form 9S Interval
IT Rated Single Phase (primary CTs) Over 320A Form 4S Interval

IT Rated Three Phase (primary CTs/PTs) Over 320A Form 9S Interval




SMART Program

General Meter Installation Guidelines

EVERSSURCE

1. It this the responsibility of the Interconnecting Customer/Contractor (IC) to adhere to all applicable codes, standards and
requirements including Eversource meter installation requirements as described in the Information and Requirements
(I&R) publication, Eversource’s Interconnection Tariff, the National Electrical Code (NEC), State and Municipal
building requirements.

2. Eversource will install the meter for all services and, if required, Eversource will also provide all instrument
transformers for any new IT-rated installation and make all secondary wiring connections to the meter.

3. During testing the system will be energized briefly. Eversource Metering Personnel will leave the disconnect switch
for the production meter in the condition we found it (energized or not energized).

4. lItis the responsibility of the IC to ensure all disconnecting devices are turned on upon receipt of the official final PTO
approval.

5. See the appropriate I&R publication for either EMa or WMa for the I1C responsibilities for procuring and installing the
appropriate meter socket and any associated instrument transformer (IT) enclosure (if required).

6. Any primary metering, if required, will be coordinated with Eversource.

/. Each meter socket shall be marked with the unique identification such as a “SOLAR PRODUCTION” site for the
location serviced prior to the start of any service work to ensure proper meter installation. If there are more than one
meter, mark the appropriate SPA Key on the meter socket to identify one service from the other.

7




SMART Program

General Meter Installation Guidelines (con’t)

EVERSSURCE

7. The wiring diagrams within this document represent standard conceptual designs for commonly used service
installations. Wiring configurations outside the norms shown within this document will require additional time for
Eversource review and approval.

8. The IC is responsible for obtaining all approvals from the Authority Having Jurisdiction as soon as the work is
completed.

9. Where the existing PCC meter is inside, the IC will upgrade their service connection to change it to an outside location.

10. All metering maintained by Eversource will be required to be accessible to Utility personnel at all times.

11. All self-contained meter sockets will be wired such as the top (line) side is toward the Utility feed and the bottom
(Load) side is toward the solar generation and/or battery storage.

12. For any IT —rated services, all transformer polarity marks will be wired pointing toward the Utility feed.

13. Eversource reserves the right to amend this document from time to time as necessary.




SMART Program

EVERSSURCE

Metering Diagrams

Metering Notes:

« BTM:Behind the Meter installation option
« DER: Distributed Energy Resource

« DG: Distributed Generator/Solar Array
 ESS: Energy Storage System

« EPS: Electric Power System

« IC: Interconnecting Customer

« PCC: Point of Common Coupling

« PoC: Point of Connection

 PTO: Permission to Operate

« SPAKey: Smart Program Account number




la. BTM <60kW

Residential/Commercial DG Customer
Behind the Meter Ma SMART <60 kW

Retail

With No ESS System
UTILITY - AREAEPS

Note 2
[ ]
Main Service
Switch \
p
Customer
Main Service
—T—
Equipment |Notel

Utility
@ Revenue
Meter

PoC

Customer
Load

DG

Utility Meters are Bi-directional/Net AMR Meter Type and Utility Owned
Meter Locations determined by Utility for Service Access Requirements

Utility AC
Emergency
Disconnect
Switch

Note 4

Utility
MA SMART

Meter
Note 3

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* All interconnection point are required to be placed behind the utility
meter
For behind the meter installations all interconnect points required to
be located behind the utility revenue meter.
>>> No connections are to be made within the revenue meter socket or in
utility transformer compartment. <<<

Note 2

* Utility meters located inside customers facility, the interconnecting
customer will be required to upgrade and have the meter relocated outside
the customers facility near both the production meter and the utility
disconnect switch.

Note 3

* Utility feed for the MA SMART meter, the socket is required to be
wired top side utility, bottom side inverter.

* The utility AC emergency disconnect switch is required to be located
on the ground level within vicinity of the utility revenue meter where our
utility personal will have 24 / 7 access to it.

Note 4

* The utility AC emergency disconnect switch is required to be located
ahead of the SMART where utility personal will be able to isolate the
metering circuit.

Special Notes:
* All meters and switches are required to be grouped unless
interconnection contractor request and is granted a written variance.
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1b. BTM <60kW _ EVERSSURCE

ail
Residential/Commercial DG Customer This diagram is representative of a
Behind the Meter Ma SMART <60 kW standard design. Please contact
With AC coupled ESS System Eversource for approval, if a different
UTILITY - AREAEPS configuration is needed.
Note 1
"""""""""""""""""""""""""""""""""""""""""""""""""" * All interconnection point are required to be placed behind the

utility meter
For behind the meter installations all interconnect points
required to be located behind the utility revenue meter.

Utility
@ Revenue

Meter >>> No connections are to be made within the revenue meter socket or
o in utility transformer compartment. <<<
Note 2 AC Disconnect
, Switch Note 2
Note 4 * Utility meters located inside customers facility, the

interconnecting customer will be required to upgrade and have the
meter relocated outside the customers facility near both the production

Main Switch \ meter and the utility disconnect switch.
{ Utility Note 3
@ MA SMART * Utility feed for the MA SMART meter, the socket is required to
Meter be wired top side utility, bottom side inverter.
* The utility AC emergency disconnect switch is required to be
Note 3 located on the ground level within vicinity of the utility revenue meter
where our utility personal will have 24 / 7 access to it.
Customer Note 4
. . Charge and * The utility AC emergency disconnect switch is required to be
Main Service Iﬁ\?l:?tcr N & I N & I Discharge located ahead of the SMART where utility personal will be able to
—’T—- erte isolate the metering circuit.
PV breaker Note 1 Special Notes:
* All meters and switches are required to be grouped unless
7 interconnection contractor request and is granted a written variance.
Customer = ESS Battery
< PV D G ﬂ% Storage
Load ARRAY 3

Utility Meters are Bi-directional/Net AMR Meter Type and Utility Owned
Meter Locations determined by Utility for Service Access Requirements
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1c. BTM <60kW EVERSSURCE

Retail

Residential/Commercial DG Customer
Behind the Meter Ma SMART <60 kW
With DC coupled ESS System
UTILITY - AREAEPS

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* All interconnection point are required to be placed behind the utility
meter
. * For behind the meter installations all interconnect points required to
@ Utility be located behind the utility revenue meter.
Revenue >>> No connections are to be made within the revenue meter socket or in
Meter utility transformer compartment. <<<
Note 2
p AC Disconnect Note 2
Switch * Utility meters located inside customers facility, the interconnecting
, Note 4 customer will be required to upgrade and have the meter relocated outside

the customers facility near both the production meter and the utility
disconnect switch.

Main Service
Switch Note 3
* Utility feed for the MA SMART meter, the socket is required to be
wired top side utility, bottom side inverter.

Utility - o . s .
Tl @ MA SMART The utility AC emergency disconnect switch is required to be located

on the ground level within vicinity of the utility revenue meter where our

MeteNr 3 utility personal will have 24 / 7 access to it.
ote
Note 4
* The utility AC emergency disconnect switch is required to be located
Customer Note 5 ahead.of the SMART where utility personal will be able to isolate the
Main Service AC/DC w metering circuit.
Inverter | —
—T—e Note 5
Equi t Note 1 * Additional outputs of the inverter may need separate metering.
quipmen ote
Charge & Discharge Special Notes:
* All meters and switches are required to be grouped unless
Customer interconnection contractor request and is granted a written variance.
< PV D G
Load ARRAY

ESS Battery
Utility Meters are Bi-directional/Net AMR Meter Type and Utility Owned Storage
Meter Locations determined by Utility for Service Access Requirements
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2a. BTM >60kW to 500kW

AC Connection to Utility EPS 60kW — 500kW
Behind the Meter Ma SMART
Without ESS System
Utility Service Connection
3-Phase 4-Wire System
Secondary Metering

P

Main Service
Switch

Utility
Revenue l @

Meter

Note 1

Main Bus L

Fl PV breaker

Premise
Load

|

AC/DC
Inverter

AC Disconnect
Switch

Note 3

Utility
MA SMART
Interval
Meter

Note 2

PV
ARRAY

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional/NET/Recording
meter and meet the requirements of both tariff and billing rate.

* Where Utility Meter is located inside, the interconnecting customer
will upgrade the existing service and move the metering location
outside with the Utility Ma SMART meter.

Note 2
* Must have a Cellular connection at Meter location.
* Meter will have bi-directional interval recording capabilities.
* Secondary metering CTs/VTs may be required.

Note 3
* The Emergency shut off switch shall be within vicinity of the utility
meter and accessible to Utility personnel.

Note 4
* Production meter current transformers polarity markings required
to be pointed towards utility.

Special Notes:
* All meters and switches are required to be grouped unless
interconnection contractor request and is granted a written variance.




2b. BTM >60kW to 500kW

AC Connection to Utility EPS 60kW — 500kW
Behind the Meter Ma SMART
With AC coupled ESS System
Utility Service Connection
3-Phase 4-Wire System
Secondary Metering

Main Service
Switch

Utility
Revenue @

Meter

Note 1

Main Bus

+—1—

Premise

Load

Inverter

AC Disconnect
Switch

Note 3

Utility
MA SMART
Interval
Meter
Note 2

DG

PV Array

Inverter

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional/NET/Recording
meter and meet the requirements of both tariff and billing rate.
* Where Utility Meter is located inside, the interconnecting customer will
and upgrade the existing service to move the metering location outside
with the Utility Ma SMART meter.

Note 2
* Must have a Cellular connection at Meter location.
* Meter will have bi-directional interval recording capabilities.
* Secondary metering CTs/VVTs may be required.

Note 3
* The Emergency shut off switch shall be located within the vicinity of the
Revenue meter and fully accessible to Utility personnel.

ESS Battery
Storage 14




2¢c. BTM >60kW to 500kW EVERSSURCE

AC Connection to Utility EPS 60kW — 500kW This diagram is representative of a
Behind the Meter Ma SMART standard design. Pleas_e contact
With DC coupled ESS System Eversource _for approyal, if a different
Utility Service Connection configuration is needed.
3-Phase 4-Wire System Note 1
Secondar Y Meteri ng met’;rA” interconnection point is required to be placed behind the utility
* For behind the meter installations all interconnect points required
to be located behind the utility revenue meter.
>>> No connections are to be made within the revenue meter socket or in
utility transformer compartment. <<<
L4 AC Disconnect
Switch Note 2
) . [ ] Note 4 * Utility meters located inside customers facility, the interconnecting
Me}m Service customer will be required to upgrade and have the meter relocated
Disconnect. outside the customers facility near both the production meter and the
utility disconnect switch.
Note 3
Utility * Utility feed for the MA SMART meter, the socket is required to be
T MA SMART wired top side utility, bottom side inverter.
C) Ir'\lltlerval Note 4
eter * The utility AC emergency disconnect switch is required to be
Utility Note 2 Note 3 located ahead of the SMART where utility personal will be able to isolate
Revenue @ the metering circuit.
Meter Note 5
ote
Note 1 * Additional outputs of the inverter may need separate metering.
Note 5 Special Notes:
* All meters and switches are required to be grouped unless
< AC/IDC| wn I interconnection contractor request and is granted a written variance.
PV breaker (_ Inverter
Main Bus 1
Charge & Discharge
i =2
Premise < DG q ESS Battery
Load ‘35; Storage

15
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3a. BTM >500kW EVERSSURCE

AC Connection to Utility EPS 500kW and Greater This diagram is representative of a
Behind the Meter Ma SMART standard design. Please contact
With No ESS System Eversource for approval, if a different
Utility Service Connection configuration is needed.
3-Phase 4-Wire System Note 1
i i Utility Revenue & SMART Meters installed will be Bi-directional
Pri mary Meteri ng recording cellular meters. Must be utility accessible.
L
- Note 2
Note 2 Utility Polarity Mark of metering transformers is to be toward the Utility feed.
Tl Revenue 3-phase 4-wire WYE metering connection.

. To Utility @
i Metering Meter
: Note 3
: Notes 1 & 3 Must have a cellular connection at the meter location.
(Y\fﬂ ;
AC Disconnect

Switch

i Note 2
Main | N :
Disconnect \f %

. | To Utility Utility
H qg " SMART S “ i

Transformer

Metering Notes 1 & 3

——

PV breaker
Main Bus Inverter (Vp) I

Premise PV Array

Loads | DG
]




3b. BTM >500kW

Utility
Revenue
Meter

I

AC Connection to Utility EPS 500kW and Greater
Behind the Meter Ma SMART
With AC coupled ESS System
UTILITY SERVICE Connection
3-Phase 4-Wire System
Primary Metering

To Utility |

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

EVERSSURCE

Note 1

Utility Revenue, SMART & ESS meters installed will be Bi-directional
recording cellular meters. Must be accessible.

Note 2

Polarity Mark of metering transformers is to be toward the Utility feed.
3-phase 4-wire WYE metering connection.

Note 3
Must have a cellular connection at the meter location.

@ € Note2
Metering ]
Transformer %;j\;%
]
Main
Disconnect
f !
Main Bus (_l (T
ESS breaker PV breaker
Premise
Loads

Note 2

Utility
Disconnect
Switch

Notes1 & 3 ; E

Inverter (4

DG

I

PV Array

. To utility

Utility
Disconnect
Switch

Utility
Revenue
Meter

Notes1 & 3

Inverter wv I

ESS Battery
Storage

Metering

®
=
3
3




3c. BTM >500kwW EVERSSURCE

AC Connection to Utility EPS 500kW and Greater This diagram is representative of a
Behind the Meter Ma SMART standard design. Please contact
With DC coupled ESS System Eversource for approval, if a different
UTILITY SERVICE Connection configuration is needed.
3-Phase 4-Wire System Note 1
Primary M etering Utility Revenue & SMART Meters installed will be Bi-directional
recording cellular meters. Must be accessible.
' Note 2
Utility Polarity Mark of metering transformers is to be toward the Utility feed.
Revenue T l Cl:l) To Utility 9 Note2 ity 3-phase 4-wire WYE metering connection.
. Teg ili
Meter Metering | - Disconnect Note 3
5 E E Switch Must have a cellular connection at the meter location.
T Note 4
Note 2 s * Additional outputs of the inverter may need separate metering.
Transformer L/\_J\/\J T li L__ To Utility @ MAU;i'\I/iItXRT
(‘V\W\ j) g i SMART Meter
| Metering Notes 1 & 3
p Note 4
Main Disconnect \ N & Inverter
p
[
Main Bus (T
PV /ESS
breaker
Premise )
< DG PV A ESS Battery
Loads rray Storage
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EVERSSURCE

Stand-Alone Wiring Diagrams




Retail
Residential/Commercial DG Customer
Stand Alone Ma SMART <60 kW
With No ESS System

UTILITY - AREAEPS

Utility
Disconnect \

Switch

Note 1

Utility

Revenue /
Production

Meter

Note 2

Inverter

DG

PV
Array

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Following utility I & R book
* All 277v/480 or instrument rated services required
to be cold sequenced as shown in diagram.
* The Emergency shut off switch shall be within the vicinity of the
utility meter and accessible to Utility personnel.

Note 2
* MaSMART meter to be used for Utility Revenue and REC
determination purposes.
* Utility meter must be accessible to Utility personnel.




RL&” Residential/Commercial DG Customer
Stand Alone Ma SMART <60 kW
With AC coupled ESS System

UTILITY - AREAEPS

\ Main
» | breaker

Meter

Utility
Revenue @ Note 1, 2

Utility
Revenue / Production
Meter

Inverter

PV Array

Utility
Disconnect
Switch

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional
Interval Recording Cellular Meter
* Secondary metering CTs/VTs may be required.
* Cellular connection at the meter location is required.
* Utility Revenue Meter must be accessible.

Note 2
* All 277v/480 services must be cold sequenced.
* The Emergency shut off switch shall be within
vicinity of the utility meter and accessible to
Utility personnel.

DG

Note 3
* MaSMART meter to be used for Utility Revenue and
REC determination purposes.
* Utility meter must be accessible to Utility personnel.

N wm I AC/DC
Inverter
&=
=
’?;‘ ESS Battery

Storage




EVERSSURCE

Retail Residential/Commercial DG Customer
Stand Alone Ma SMART <60 kW
With DC coupled ESS System

UTILITY - AREAEPS

Utility
Disconnect \ Note 1

Switch

Utility /

Production

Revenue
Meter
Note 2

(2] I AC/DC
_ Inverter

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Following utility 1 & R book
* All 277v/480 or instrument rated services required
to be cold sequenced as shown in diagram.
* The Emergency shut off switch shall be within the
vicinity of the utility meter and accessible to Utility\
personnel.

Note 2
* MaSMART meter to be used for Utility Revenue and
REC determination purposes.
* Utility meter must be accessible to Utility personnel.

ESS Battery
Storage




EVERSSURCE

AC Connection to Utility EPS 60kW — 500kW
Stand Alone Ma SMART
Without ESS System
Utility Service Connection
3-Phase 4-Wire System
Secondary Metering

Main Service «
Disconnect. \

Meter

Utility
Revenue @ Note 1, 2

Main Bus

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Meter will be Bidirectional Interval Recording
cellular meter to be used for Utility Revenue and
REC determination purposes.
* Secondary metering CTs/VTs may be required.
* Cellular connection at the meter location is required.
* Utility Revenue Meter must be accessible.

Note 2
* All 277v/480 services must be cold sequenced.

(_ PV breaker
l

* The Emergency shut off switch shall be within vicinity
of the utility meter and accessible to Utility
personnel.

Utility
Disconnect
Switch

Inverter & I

D G PV Array




EVERSSURCE

AC Connection to Utility EPS 60kW — 500kW
Stand Alone Ma SMART
With AC ESS System
Utility Service Connection
3-Phase 4-Wire System
Secondary Metering

Main Service

Disconnect. \

Utility
Revenue @ Note 1, 2

Meter

®
(_ PV / ESS breaker
Main Bus l

Utility /
Production
Revenue
Meter

Inverter

Utility
Disconnect
Switch

DG

PV Array

Inverter

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional
Interval Recording Cellular Meter
* Secondary metering CTs/VTs may be required.
* Cellular connection at the meter location is required.
* Utility Revenue Meter must be accessible.

Note 2
* All 277v/480 services must be cold sequenced.
* The Emergency shut off switch shall be within
vicinity of the utility meter and accessible to
Utility personnel.

ESS Battery
Storage




EVERSSURCE

AC Connection to Utility EPS 60kW — 500kW
Stand Alone Ma SMART
With DC ESS System
Utility Service Connection
3-Phase 4-Wire System
Secondary Metering

Main Service

Disconnect. \

Utility
Revenue @ Note 1, 2

Meter

®
(_ PV / ESS breaker
Main Bus l

Utility /
Production
Revenue
Meter

Inverter

Utility
Disconnect
Switch

PV Array

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional
Interval Recording Cellular Meter
* Secondary metering CTs/VTs may be required.
* Cellular connection at the meter location is required.
* Utility Revenue Meter must be accessible.

Note 2
* All 277v/480 services must be cold sequenced.
* The Emergency shut off switch shall be within
vicinity of the utility meter and accessible to
Utility personnel.

ESS Battery
Storage




EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

AC Connection to Utility EPS 500kW and Greater
Stand Alone Ma SMART
With No ESS System
Utility Service Connection
3-Phase 4-Wire System
Primary Metering Notel _ _ o
v * Utility Revenue Meter installed will be Bi-directional

Interval Recording cellular meter.
* Cellular connection at the meter location is required.

é_ * Utility Revenue Meter must be accessible.
; T Utility * Follow I&R metering requirements for Cold/Hot
e To Utl.l ity @ Revenue sequence metering
q g i Metering Meter
Note 1, 2 Note 2

Polarity Mark of metering transformers is to be toward
the Utility Feed

e )
N

® Utility
Main Disconnect
Disconnect q Switch
p
(l PV breaker ) Inverter
Main Bus l
PV Array
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This diagram is representative of a EVE Rseu RCE

standard design. Please contact
Eversource for approval, if a different
configuration is needed.

AC Connection to Utility EPS 500kW and Greater
Stand Alone Ma SMART
With AC ESS System
Utility Service Connection
3-Phase 4-Wire System
Primary Metering

9
ity S To Utility |
Meter Metering— Y,i

Note 1 g

Lo
R

Transformer

Note 2

o
(]

Main
Disconnect

Note 1
* Utility Revenue, SMART and ESS Meters will be Bi-directional
Interval Recording Cellular meter. Cellular connection at the
meter location is required. Utility Revenue Meter must be

accessible.
* Follow I1&R metering requirements for Cold/Hot sequence metering.

Note 2 - Polarity Mark of metering transformers is to be toward the
Utility Feed

Note 3 -Each pair of PV Array and AC coupled ESS System will be
individually metered.

[ ]

utility To Utility |
Prod :
Meter n @ Metering—

Inverter

®
Main Bus (_J. 1
ESS breaker PV breaker

Note 1 g

DG

®
Utility
Disconnect
q Switch
®
. Utility
T Note2 Disconnect
Switch

I Inverter [ _ & I

ESS Battery
PV Array Storage




AC Connection to Utility EPS 500kW and Greater

Stand Alone Ma SMART
With DC ESS System
Utility Service Connection
3-Phase 4-Wire System
Primary'Metering

Main Bus

[

2
Note 2

Transformer LNKAJ
ke

Main
Disconnect

___ To Utility

Metering

©

Note 1

I

EVERSSURCE

This diagram is representative of a
standard design. Please contact
Eversource for approval, if a different
configuration is needed.

Note 1
* Utility Revenue Meter installed will be Bi-directional
Interval Recording Cellular meter.
* Cellular connection at the meter location is required.
* Utility Revenue Meter must be accessible.
* Follow &R metering requirements for Cold/Hot
sequence metering

Utility
Revenue
Meter
Utility
Disconnect
Switch
Al

ESS / PV breaker

Note 2
Polarity Mark of metering transformers is to be toward
the Utility Feed

o w I Inverter

PV Array

DG =4 s Battery
Storage




EVERSSURCE

Summary of changes from previous edition

Change Slide Description

1B  Customer connection of AC coupled ESS moved in front of the Production meter
2B  Customer connection of AC coupled ESS moved in front of the Production meter
3B Removed Production meter from ESS system

4A Removed the “existing” service — not appropriate for a standalone scenario

4B  Customer connection of AC coupled ESS moved in front of the Production meter
4C Removed the “existing” service — not appropriate for a standalone scenario

5B Meter added to measure just the solar output

6B Meter added to measure just the solar output

© N o R~ Dd




nationalgrid

The Interconnection Process — What's changing, what
won't

Timeline

Roles of the Parties — DOER, EDC, SPA interactions
with program participants and the parties

National Grid/Utilities Metering Drafts

30



The Interconnection Process nationalgrid

Things staying the same:

= EDC specific processes and tools for making,
monitoring interconnection requests

= |nterconnection timelines

= EDC teams supporting the interconnection process

The MA SMART / SPA incentive application
process iIs designed to complement the EDC
Interconnection process, not replace it

31



The Interconnection Process nationalgrid

Things that will change:

= Additional applicant-paid metering charges

= |n behind the meter situations, need for a second,
utility installed meter for measuring system output
behind the retail meter

=  Will require customer-installed wiring, installation of a second
meter socket

* Must be adequately accessible, proximate to existing utility
revenue meter

32



Who you gonna call?

Issue type Primary point of contact

General MA SMART Program

nationalgrid

_ CLEAResult
guestions

Program / adder eligibility questions IDOER

Incentive application status / process CLEAResult
qguestions

Interconnection application status / EVERSSURCE  nationalgrid Unitil
process questions

Incentive rate calculation questions CLEAResult
Incentive payment questions EVERSSURCE  nationalgrid Unitil
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Key Distinction nationalgrid

Behind-the-Meter Standalone

System that serves on-site load other | System that serves no associated on-
than parasitic or station load utilized | site load other than parasitic or station
to operate the unit load utilized to operate the unit

Behind the meter systems will be compensated

differently than standalone systems

34



Billing Review DRAFT nationalgrid

DETAIL OF CURRENT CHARGES

Delivery Services

Serwice Feriod Flo. of Day= Current FReading Frewious FReadine Total Usags
Jul ¥ - Sug S prac ] 1200 SO0 oo
PMETER MUMBER S9999999 HMEXT SCHEDULED READ DATE ON OR ABOUT Aug &
SERWVICE PERIOD Jumnm & - Jul 7 HUMBER OF DAY S IN PERIOD 29

RATE Residential Regular -1

Customer Charge 10
Dist Chg 006236 o TOO KWWh 43 65
Transition Charge O 02054 ® TOO KWh 14 59
Transmission Charge O 0005 ® TOO KWh 025
Energy Efficiency Zhg 002056 ® TOO KWh 21.29
Renewable Energy hg O 00054 ® TOO KWh o028

Total Delivery Services S85.86

Supply Services
SUFFLIER Flational Grid

Energy Charge 012673 o TO0 EWh 88.71

Total Supply Services sg8.71

nMAa sMART Incentive Programnm

Service Perio Mo, of Days Current Reac Previous Re: Total Usage
dul F -Aug 5 29 45005 44205 1200 KWWh
METER MUPMBER 99999999 HEXT SCHEDULED READ DATE OM OR ABOUT Aug S
SERVICE PERIOD Jun & - Jul 7 HUPIBER OF DAY S IN PERIOD 31

RATE Small &1 -1
:l
SMART Compensation Payrment
Total Compensation{lncl. &F pmt.) 50 .28 o AZ200kwh B 23600
Total SMART Payment S336.00 35




NOTES SMART SOLAR DWGS nationalgrid

Residential/Commercial DG Customer
SIMART SOLAR Metering Notes

DER: Distributed Energy Resource

DG: Distributed Generator (a subset of DER)

EPS: Electric Power System

IC: Interconnection Customer

PCC: Point of Common Coupling

PoC: Point of Connection

Wh: Watthour Meter (may include demand quantities of Watts and VA)

NOTES:
1. All Interval metering requires telemetry.
2. Grouped meter location and installation shall be according to National Grid’s jurisdiction applicable service and tariff
requirements. See ESB 750 and ESB 756 Appendix C for the MA service jurisdiction (https://www.nationalgridus.com/
ProNet/Technical-Resources/Electric-Specifications).

= |Cinstalls meter socket trough grouped at service location accessible for National Grid’s AMR meters (net type

for load + DER and bi-directional for MA SMART DER).

= <60 kW applications are watthour type revenue meters and > 60 kW are interval type.

= AllkWh measured through the MA SMART meter is compensated through the MA SMART incentive rate.
3. Generator disconnect installed according to NEC and National Grid’s MDPU Interconnection Tariff.
4. Inverters shall be UL 1741 or UL 1741 SA certified for parallel operation with the utility (area EPS).
5. Where existing PCC meter is inside, the IC will upgrade their service connection to change it to outside location
grouped with MA SMART Solar meter.
6. Bypass meter sockets required in accordance to ESB 750 table 7.2-1.
7. Certified Inverter-based DER Interconnections <25kW may not be required to have an additional disconnecting means
in accordance with ESB 756 Appendix C.
8. The following drawings are conceptual only. It is the responsibility of the customer to adhere to all applicable codes,
standards and requirements.
9. For systems 25 kW and below a disconnecting or isolation means shall be required to be located between the
Company meter installation and the DER device to allow for Company testing of the meter socket prior to meter
installation.;yy This device may be located based on customer preference, although where this device is not accessible to
the Company (2), this may cause delay with associated meter installation and testing.
10. Line side Disconnect in addition to the load side disconnect required for 480/277 Volt installations.
11. All Interval Meters will require telemetry
12. Ganged metering sockets are not allowed in this program.
13. PV and ESS will be wired to the load side of the Meter Socket. 36



BTM < 60 kW nationalgrid

la

This diagram is representative of
one proposal and the utility may
require other configurations.

RETAIL

Residential/Commercial DG Customer
Behind the Meter MA SMART < 60 kW
(Behind Main Service Equipment) @ UTILITY SERVICE METER
UTILITY — AREA EPS

. UTILITY PV GENERATION METER

UTILITY STORAGE METER
All Meters >60 kW; Bi-directional
PCC with Telemetry
|————————— == - o ____
INTERCONNECTION
CUSTOMER —
LOCAL EPS ' Line
Wh
Ol -
Load
See Note 9
Disconnect
OUTSIDE required for
(PP IIIIIII N IIIIITITIIIIIS lTletlenng
INSIDE testing.
Main Service

Generator Iﬁconnect POC

DG/OER
Protection &
Corgrol

FACILITY
LOADS

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.
METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS.

|
|
I
|
|
|
|
|
|
|
I
|
|
|
| Equipment
| T-e
|
|
I
|
|
|
|
|
|
|
|
|
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BTM < 60 kW nationalgrid

1b

RET AI L This diagram is representative of
—_—_—— one proposal and the utility may
require other configurations.

|

FACILITY
LOADS

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.
METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS.

Residential/Commercial DG Customer @
Behind the Meter MA SMART < 60 kW UTILITY SERVICE METER
(Tap Ahead of Main Service Equipment) . UTILITY PV GENERATION METER
UTILITY — AREA EPS
. UTILITY STORAGE METER
All Meters >60 kW; Bi-directional
jm————————— y '_PEC_ _______________ with Telemetry

| INTERCONNECTION :
I CUSTOMER — |
: LOCAL EPS d !
Wh I
| Tap Box cannot Cz\LT PoC I
: be associated - Line I
| with the meter See Note 9 \LT _____________ ® I
| socket Disconnect Load :
| required for |
: metering |
<ti |
| OUTSIDE testing. |
| (P AT TTTTTS) NI TSI TSI |
| INSIDE |
I Main Service |
! Main Service Equipment #2 |
! Equipment #1 (Generator |
: Disconnect) |
|
: |
| I
| |
| |
|
: |
| |
| |
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BTM < 60 kW

nationalgrid

RETAIL

Residential/Commercial DG Customer
Behind the Meter MA SMART < 60 kW

With AC ESS SYSTEM
UTILITY — AREA EPS

INTERCONNECTION
CUSTOMER —

LOCAL EPS
on

Load

1c

This diagram is representative of
one proposal and the utility may
require other configurations.

@ UTILITY SERVICE METER

. UTILITY PV GENERATION METER

UTILITY STORAGE METER

All Meters >60 kW; Bi-directional
with Telemetry

See Note 9
Disconnect

required for

metering
testing.

DS Protection
& Control

OUTSIDE
WA 7P 777777 7]
INSIDE
“Tr g
‘Generator Disconnect
Main Service
Equipment |
PO DG Protection
& Control
Battery
AC
Disconnect
L 4 Inverter Ve
FACILITY {charge & o
LOADS .
discharge) ',,,I,,,'
Battery "mm !
| —
Storage ..mm.:
ESS System

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.
METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS.

®
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BTM < 60 kW nationalgrid

1d
R ETAI L This diagram is representative of
one proposal and the utifity may
Residential/Commercial DG Customer require other configurations.
Behind the Meter MA SMART < 60 kW @ UTILITY SERVICE METER

With DC ESS SYSTEM
UTILITY — AREA EPS

. UTILITY PV GENERATION METER

UTILITY STORAGE METER
All Meters =60 kW; Bi-directional
PCC with Telemetry
___________ il o = = = = = o = = e = = =
INTERCONNECTION
CUSTOMER —
LOCAL EPS C" w_ine
LT o
Load
See Note 9
Disconnect
7/ required for
metering
testing.
OUTSIDE
{ PP FA | A A7 TAF7FA A £ 7 7A
INSIDE
Main Service
Equipment
T

DG Protection
& Control
L

(charge &
discharge)
FACILITY
LOADS Battery
Storage —

ESS System

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.

I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I _
| (Generator Disconnect PO'C
I
|
I
|
I
|
I
|
I
|
I
|
I
|
I
: METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS. 40
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BTM >60 kW to 500 kW nationalgrid

STGU AC Connection to Utility EPS 60 to 500kW 2a
Behind the Meter MA SMART . 3 ;
This diagram is representative of
Utility’s Radial Distribution one proposal and the utility may

3-Phase, 4-Wire System require other configurations.

Secondary Metering Yoy
\"_\‘h/. UTILITY SERVICE METER

A

. UTILITY PV GENERATION METER

Utili
Service Point or PCC . — e — LY - .UTILIWSTORAGEMETER

Customer
o Service
Entrance

by (%H

I ‘F/_ ~ 7 T Main Service!
Main Service Equipment |

Disconnect |

All Meters =60 kW, Bi-directional
with Telemetry

Main Distribution Panel

Pu—

Generator Loads
Disconnect

v
U

|
PV Premises |
|

Array
AC
Disconnect

Mo T
| |
| J

Inverter e
(string) |—

PV Array 3}

Generator

or DG
Facility 4 1



BTM >60 kW to 500 kW

ESS Battery + STGU Paired AC Connection to Utility EPS 60 to 500kW

2b

Behind the Meter MA SMART
Utility’s Radial Distribution
3-Phase, 4-Wire System
Secondary Metering

A

Utility

Service Point or PCC —_——— -

This diagram is representative of
one proposal and the utility may
require other configurations.

()

Wh

(¥ ) UTILITY SERVICE METER

. UTILITY PV GENERATION METER

. UTILITY STORAGE METER

All Meters >60 kW, Bi-directional
with Telemetry

Customer
Service
I Entrance

— } w )by $

~ - - —
I ' Main Service t
9 a Disconnect 9
I l Main Distribution Panel
I —1 l—
I
I

Mote 10 I ESS

Disconnect

y

7/ Note 10

PV Premises
_—— 1 Generator W |pads Main Service
r Collector PV Disconnect Equipment |
| Array /S — - - T T T T E=E=———
| Di A t I | Battery -I
1sconnec I AC / |
D I Disconnect
In:e_rter [va | |
(string) I Inverter ~ |
(charge & | |
PV Array ™ | discharge) * -
Batte :
Generator v
DG Storage
or
Eacility ESS System

nationalgrid
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BTM >60 kW to 500 kW nationalgrid

DC ESS Battery + STGU Paired Connection to Utility EPS 60 to 500kW

Behind the Meter MA SMART 2c
Utility's Radial Distribution This diagram is representative of
3-Phase, 4 Wire System one proposal and the utility may

require other configurations.

Secondary Metering —~
wn)  sERV
|} UTILITY SERVICE METER

A

Utilit\f . UTILITY PV GENERATION METER

Service Point or PCC —_————— — —

Customer
service
Entrance

' QFH

UTIUTY STORAGE METER

all meters =60 kw; Bi-directional
with Telemetry

| |
| |
Equipment . .
Equipment Main Service

| _) a Disconnect |
| ' Main Distribution Panel |
| Premises |
| Loads |
e e e N

Tcotectorev ||

| array
ac |
| Disconnect I
Inverter ¥ *
. =
H Bﬂ {charge &
Generator discharge)
or DG
PV Array Battery —jemmm
Storage iTamui

43
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BTM >60 kW to 500 kW

ESS Battery + Multiple STGU Paired AC Connection to Utility EPS 60 to 500kW

Behind the Meter MA SMART
Utility’s Radial Distribution
3-Phase, 4-Wire System
Secondary Metering

- ¢
. s Utility
Service Point or PCC —_—— —— -
Customer
Service
| Entrance
Note 10 Mote 10

m)hy

~

—

2d

nationalgrid

This diagram is representative of
one proposal and the utility may
require other configurations.

'E'D' UTILITY SERVICE METER

. UTILITY PV GENERATION METER
. UTILITY STORAGE METER

All Meters =60 k'W; Bi-directional
with Telemetry

Note 10

._T (B =) Disconnect 9 |
| I Main Distribution Panel I I
| PV Premises
Generator Loads Main Service I
| Disconnect Equipment I
——— r——r/5 ———————————_— —
Collector PV | Collector PV —|
| Array | Array |
AC | o AC
| Disconnect ] Disconnect J [
D I | Battery —|
} i AC %
Inverter _L/“ Inverter _Vﬂ | Disconnect :
PV Array ~ PV ,l!\rra\_.l\__?.J ‘Blzl': | Inverter |
: Lo | (charge & _(/‘
Generator Generator | discharge] * |
or DG or DG “Ba [ s B
I - Battery ;===
Facility Facility Storage  mmei

Behind the Meter Different
Array with Different Smart
Incentive levels

ESS System




BTM > 500 KW nationalgrid

STGU Paired AC Connection to Utility EPS 500kW and Greater 3a

Behind the Meter MA SMART This diagram is representative of
e r . eyl one proposal and the utility may
.Ut|I|ty s Radial Dlst[lbuhon require other configurations.
Primary 3-Phase, 4-Wire System
Primary Metering

7
k"‘ UTILITY SERVICE METER

A

. UTILITY PV GENERATION METER

. UTILITY STORAGE METER
All Meters =60 kW, Bi-directional

MAIN with Telemetry
INTERRUPTING
DEVICE

¢ ®

See Note 2 *+ — ++ __E

utility

Customer

[ ]
—aisey

Transformer

DER Customer
Main Service
Equipment

Main Bus

Premises
Loads

| Collector PV Array /I\ —I
AC I

| Disconnect &

| 0.C. Protection I

Aux. Load -f———p

Inverter s

| Customer's DER
I_ Disconnect I Fa'fi“t\'
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BTM > 500 KW

ESS AC Battery + STGU Paired AC Connection to Utility EPS 500kW and Greater 3b

Behind the Meter MA SMART
Utility's Radial Distribution
Primary 3-Phase, 4-Wire System
Primary Metering

-
Coupting (PCC)or Semvce MAIN
B it INTERRUPTING
DEVICE
O’
____________________________________________________ Rr=
See Note 2

\I/ Main Bus

This diagram is representative of
one proposal and the utility may
require other configurations.

@ UTIUTY SERVICE METER
. UTIUTY PV GENERATION METER

. UTIUTY STORAGE METER

All Meters >50 kw; Bi-directional
with Telemetry

| Collector PV Array /]\

A
| etns D || ey o9
Disconnect & Disconnect &
O.C. Protection | | | 0.C. Protection Wz |

|A.|n=.Lc|ad

Inverter
Invert h—
Tverter (charge &i
discharge)
l_ﬁnrr_ay___"| rTmTy___"|
DC DC
Disconnect | Disconnect |
ESS Battery

Premises
Loads

Customer's DER
Facility

nationalgrid
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BTM > 500 KW nationalgrid

ESS DC Battery + STGU Paired AC Connection to Utility EPS 500kW and Greater Ic
Behind the Meter MA SMART
i . L . This diagram is representative of
‘Utllll'fs Radial Dlst[lhullon e propasal and the utility may
Primary 3-Phase, 4-Wire System require other configurations.
Primary Metering
. -} UTIUTY SERVICE METER
Point of Common
Coupling {PCC) or Service . UTILTY PV GENERATION METER
Point MAIN
SeeNote 2 DISCONNECT . UTILTY STORAGE METER
MAIN All Meters >60 kw; Bi-directional
|::| INTERRUPTING with Telemetry
DEVICE

- @
.................................................................... HT |

] i

Main Bus Y X

i *
I
I
|
| .
. Premises
Utility | Loads

Customer

PV Step-Up /l\
Transformer

N
R
| e =)
P

| 0.C. Protection
Aux, Load

Inverter

| w;;ra)‘ -l Customer's DER
Disconnect | Facilit',r

(charge &
discharge)

ESS Battery

a7



Stand Alone < 60 kW nationalgrid

4a

RETAIL

This diagram is representative of
one proposal and the utility may

Residential/Commercial DG Customer require other configurations.

Stand Alone MA SMART < 60 kW

Q"D UTILITY SERVICE METER

UTILITY — AREA EPS . UTILITY PV GENERATION METER

. UTILITY STORAGE METER

All Meters =60 kW, Bi-directional
with Telemetry

INTERCONNECTION
CUSTOMER —
LOCAL EPS

Main Service
Equipment
Aux. Load -f— T

Generator Disconnect POC

TG, DER
Protection &
Control

REVENUE METERS ARE BI-DIRECTIOMNAL, NET METER AMR TYPE AND UTILITY OWNED.
METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS.

48



Stand Alone < 60 kW nationalgrid

4b

R ETAI L This diagram is representative of
—_—— one proposal and the utility may
require other configurations.

Residential/Commercial DG Customer
Stand Alone MA SMART < 60 kW @ UTILITY SERVICE METER
Wlth Ac ESS SYSTEM . UTILITY PV GENERATION METER

UTILITY — AREA EPS

. UTILITY STORAGE METER

All Meters >60 kW; Bi-directional
with Telemetry

INTERCONNECTION

CUSTOMER —
LOCAL EPS ? See Note 5
Wh ee Ote .............'r"‘-\.
()\LT <25 kW LT =
required for|
metering %
e testing. |
T . DG Protection
Generator Disconnect| Py C Battery I & Contrel
Equipment Disconnect

Inverter %
(charge &
discharge)

Battery -d;"

Storage

ESS System

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.

|

I

|

I

|

I

|

I

|

I

|

I

I - .
| Aux. Load -efe— Main Service AC
|

I

|

I

|

I

|

I

|

I

|

I

|

| METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS.
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Stand Alone < 60 kW nationalgrid

4c

R ETAI L This diagram is representative of
_— one proposal and the utility may
require other configurations.

Residential/Commercial DG Customer
STAND ALONE MA SMART < 60 kW @ UTILITY SERVICE METER

With DC ESS SYSTEM . UTILITY PV GENERATION METER
UTILITY — AREA EPS

UTILITY STORAGE METER
All Meters =60 kW; Bi-directional

d PCC with Telemetry
INTERCONNECTION
CUSTOMER —
LOCAL EPS ?

Main Service

Aux. Load - Equipmﬁ!lt

(Generator [Econne-ct Poc I

DG Frotection

|
|
|
|
|
|
|
|
|
|
|
|
|
| & Control
|
|
|
|
|
|
|
|
|
|
|
|

Inverter
(charge & 3
discharge)
Battery 1'—'_—"
Storage :mmm

REVENUE METERS ARE BI-DIRECTIONAL, NET METER AMR TYPE AND UTILITY OWNED.
METER LOCATIONS DETERMINED BY UTILITY FOR AMR ACCESS REQUIREMENTS. ESS System
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Stand Alone > 60 kW to < 500 kW nationalgrid

STGU AC Connection to Utility EPS 60 to 500kW >3
Standalone MA SMART This diagram is representative of
Utility’s Radial Distribution one proposal and the utility may
3-Phase, 4-Wire System require other configurations.
Secondary Metering @ UTILITY SERVICE METER
- . UTILITY PV GENERATION METER

. UTILITY STORAGE METER

All Meters >60 kW; Bi-directional
with Telemetry

oo
WIS
Service Point or PCC — — _Utlllt_\f _
Service Customer
Entrance Note 10
r——_——_——— - — — — —
| Main Service |
Equipment . .
| Main Service |
| Disconnect |
l Main Distribution Panel |
' PV |
—
| )Generator
| J Disconnect |
— — . e— e—e— e— e— e— — — — —]
Aux. Load -
r Collector PV _l
| Array |
AC
| Disconnect I

Inverter Ve
(string) | —

PV Array 3

51
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Stand Alone > 60 kW to < 500 kW nationalgrid

AC ESS Battery + STGU Paired AC Connection to Utility EPS 60 to 500kW

STAND ALONE MA SMART ob
Utility’s Radial Distribution This diagram is representative of
3-Phase, 4-Wire System one proposal and the utility may
Secondary Metering require other configurations.
-
- * Q’_"/' UTILITY SERVICE METER

. UTILITY PV GENERATION METER

. UTILITY STORAGE METER

Utility All Meters =60 kW, Bi-directional

Service Point or PCC _— e — = with Telemetry
Service Customer

Entrance

| Main Service |
Equipment ) ) |
| 9 Main Service
Disconnect |
| Main Distribution Panel
| |
B | !
PV Ess |
| Generator Disconnect
| Disconnect J |

S b @'

Note 10 Note 10

Aux. Load ~——

"o U7 N e |,
| Array 7/ | ac 7/ |
. AC I Disconnect
| Disconnect I |
Inverter |
Inverter V7 I (charge & ¢ t

(string) | — ld"S_ChEHEe]—__-I-_— _|

_ Battery e’

PV Array Storage e,

ator
or DG ESS System 52
Eacility



Stand Alone > 60 kW to < 500 kW nationalgrid

DC ESS Battery + STGU Paired AC Connection to Utility EPS 60 to 500kW

STAND ALONE MA SMART 5c

This diagram is representative of

one proposal and the utility may
require other configurations.

Utility’s Radial Distribution
3-Phase, 4-Wire System

Secondary Metering o
Wh |
- o) UTILITY SERVICE METER
. UTILITY PV GENERATION METER
Utili
Service PointorPCC @) —— — —— 3 -
Customer . UTILITY STORAGE METER
Service
Entrance All Meters >60 KW Bi-directional

with Telemetry

Note 10

_-—_————y—_——_—————— —

Main Service
Equipment '

Main Service
Disconnect

Main Distribution Panel

|
|
|
PV
| 9 Generator
|

J Disconnect
- .
Aux. Load -f—
r Collector PV _|
I Array / |
AC

| Disconnect I

Inverter V!

PV Array ™
Generator
or DG (charge &
Facility discharge)
Battery
Storage

ESS System 53



Stand Alone > 60 kW to < 500 kW nationalgrid

AC ESS Battery + Multiple STGU’s Paired AC Connection to Utility EPS 60 to 500kW

With Different Smart Incentive Rates if allowed

STAND ALONE MA SMART 5d
Ufility™s Radial Distribution
3-Phase, 4-Wire System This diagram is representative of
Secondary Metering one proposal and the utility may
- P require other configurations.
n)
{“‘h/: UTILITY SERVICE METER
o serice Paint or PCC Utility >
Service Pointor PCC @) ervice Point or Customer . UTILITY PV GENERATION METER
Service Service
Entrance Entrance . UTILITY STORAGE METER
G"' *+ *+ All Meters >60 kW, Bi-directional
PV with Telemetry

GENERATION 2

Main Service 3 Main SEWiCq

: Disconnect l Eguipmentl
K; ——— |

ain Distribution Panel |
: PV PV |

9 Generator _) Generator 9 ESS
| Disconnect Disconnect

4 Disconnect |
: Bl N
L2 GENERATION
METER 2

Note 10 Mote 100

Aux. Load --ff—

Collectorpv | _|F E“EH; T —||— - — — 1 - _l

| Array ¥ | Array % | Battery
AC | AC I AC % |

| Disconnect ]l Disconnect Il Disconnect J
Inverter a4 Inverter s Inverter o
(string) | — (string) |— (charge & | _~
. discharge)
PYAITY P Array (A Battery  {eaks}
: = H -
et Storage Temo:
Generator Generator

or DG or DG
Facility Facilit ESS System

Stand Alone Different
Array with Different
Smart Incentive levels 5 4



nationalgrid

Stand Alone > 500 kW

ba
STGU AC Connection to Utility EPS 500kW and Greater
This diagram is representative of
STAND ALONE MA SMART one propesal and the utility may
Utility's Radial Distribution require other configurations.

Primary 3-Phase, 4-Wire System @ UTILTY SERVICE METER

. Primary Metering

- . UTILITY PV GENERATION METER

. UTILITY STORAGE METER

All Meters =60 kw; Bi-directional
with Telemetry

MAIN
INTERRUPTING

DEVICE
O

PointofCommon _ [ . _ . _ . _._ . _. _ utility
Coupling (PCC) or Service Customer
Point
See Note 2 EN ) Main Bus
Interrupting
Devica
i
PV Step-Up
Transformer m,—ﬂ

| Collector PV Array

AC -~
| Disconnect & 9 |

O.C. Protection
| |

Aux, Load -g—

Customer’'s DG
Facility

Inverter

I_ W&Fx— V.
L Disconnect
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Stand Alone > 500 kW nationalgrid

AC ESS Battery + STGU Paired AC Connection to Utility EPS 500kW and Greater 6b

STAND ALONE MA SMART This diogram is representative of

Utility's Radial Distribution one proposal and the utility may
require other configurations.

Primary 3-Phase, 4-Wire System
Primary Metering @ UTILITY SERVICE METER

A

. UTILITY PV GEMERATION METER

. UTILITY STORAGE METER

all Meters »60 kw'; Bi-directional
with Telemetry

MAIN
] INTERRUPTING
DEVICE

3 4y

Point of Common
Coupling (PCC) or Service

Point
....... Utility
Customer
See Note 2

DER Customer
I:] Main Service
Equipment

i
PV Step-Up A\ \_k) ESS Step-Up
Transformer m Transformer

| Collector PV Array @ —l r ESS5 Battery $ |
AC
| Discu:sed & ) | l Disconnect & ‘:9 |

| 0.C. Protection | | ©.c.protection |
Aux. Load -— | Aux, Load -fp—

Inverter ¢
-\_/'\

—

(charge & Customer's DER
discharge) Facility
T evamy 0, T ] [ mamey N, T ]
| DC | DC
Disconnact | |_ Disconnect |

56

PV Array )




Stand Alone > 500 kW

nationalgrid

DC ESS Battery + STGU Paired AC Connection to Utility EPS 500kW and Greater 5
c

STAND ALONE MA SMART

Utility’s Radial Distribution
Primary 3-Phase, 4-Wire System
Primary Metering

A

MAIN
INTERRUPTING
DEVICE
=

Point of COOMMon %
Coupling {PCC) or Service
Point 3
N Main Bus

PV Step-Up /L\
Transformer Wm

| Collector PV Array

AC |
| Disconnect &
| 0.C. Protection |
Aux. Load -p— ]
Customer's DER
Inverter ) Facility
;. Pvamy |, ]
| DC
Disconnect |
PV Array ) (charge &
discharge)

'

Customer

This diggram is representative of
one proposal and the utility may
require other configurations.

M | UTILITY SERVICE METER
py

. UTILITY PV GENERATION METER
. UTIUTY STORAGE METER

all Meters =60 kw; Bi-directional
with Telemetry
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Contact Info nationalgrid

» Gerald (Jed) Ferris
» Smart Solar Program Manager
» National Grid
» 401 784-7364 Work
» 401 450-9417 Cell
» Gerald.Ferris@nationalgrid.com

» 245 South Main Street, Hopedale, MA.

» https://www.mass.gov/solar-massachusetts-renewable-target-smart
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O Unitil

MA ELECTRIC OPERATIONS

Solar Massachusetts Renewable Target ("SMART") Program
Metering Configurations

The drawings included in this document are guidelines for metering configurations related to the MA-
SMART program. The guidelines depict typical metering configurations with the understanding that all
system designs will be reviewed and inspected by Unitil personnel prior to approval. Consideration for
meter configurations include:

g

10.

Revenue and generation meters will be Unitil owned, bi-directional, watt-hour meters.

Inverter outputs will be wired to the bottom of the Utility PV Generation and Utility 5tc-r;age| meter
sockets.

Unitil owned meters will be installed, removed, and changed by authorized Unitil personnel or
approved contractors.

Meter location and installation shall be according to Unitil's jurisdiction applicable service and tariff
requirements.

Utility Service, Utility PV Generation and Utility Storage meters will be located in close proximity of
each other. Any exceptions will require prior approval from Unitil,

Unless located in an approved electrical utility room, existing revenue meter that are located inside,
will require the service connection be upgraded so both the revenue and production meter are
located outside.

Meter sockets up to 400 amps will be provided by the customer.

Meter installations rated greater than 400 amps will require transformer rated metering.

Meters connected to services or generation with AC ratings > 60 kW, will capable of recording
interval readings and will require telemetering be available.

Generator disconnect switch is to be installed in accordance with NEC and Unitil’s interconnection
regquirements.
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Behind the Meter Solar

UNITIL ELECTRIC POWER SYSTEM

INTERCONMECTION

This diagram s representative af a
typical system design. All system
configurations must be approved

by Unitil.

CUSTOMER UTILITY UTILITY
{any | A~ SERVICE / ,rjhlm \LT PV GENERATION
S mETER® AV eTERe
OUTSIDE
[ 1] 1 O] [ |
INSIDE
Main Service
Equipment
1
Inverter _r“f
FACILITY PV Array
LOADS

* Transformer rated metering is require for ratings > 400 amps

< Unitild
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Behind the Meter Solar
Alternative Connection

UNITIL ELECTRIC SYSTEM

Equipment

FACILITY
LOADS

PV Array i

* Transformer rated metering is require for ratings > 400 amps

This diagram is representative of a
typical system design. All system
configurations must be approved

___________ e o . — — — —— ————————————
INTERCONNECTION
CUSTOMER UTILITY
) SERVICE
Wh |
A A mETeRs uTILITY
NEC Junction ¢ \ PV GENERATION
Box and Tap T
METER*
OUTSIDE ~
10 L
INSIDE
Main Service Inverter A

by Unitil.

< Uniald
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Behind the Meter Solar AC Coupled with Storage <= 60 kW

This diagram is representative of a
typical system design. All system
configurations must be approved

by Unitil,

UNITIL ELECTRIC SYSTEM

INTERCONMNECTION
CUSTOMER UTILITY UTILITY

A SERVICE I N PV GEMERATION

LT merers '-\f"’f'/'\LT METER®

QUTSIDE
[ 1] N =) N | O
INSIDE

Main Service *

Equipment

discharge)
ity Battery J— —
FACILITY Vo =
LOADS PV Array v Storage | ESS System

o Inverter %
Inverter (charge & ¢

* Transformer rated metering is require for ratings > 400 amps

< Unitill
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Behind the Meter Solar AC Coupled with Storage <= 60 kW
w/storage registered with 150 NE

This diagram js representative of a

typical system design. All system
configurations must be approved

by Unitil.
UNITIL ELECTRIC SYSTEM
[ e i —————————————————
INTERCONNECTION :
CUSTOMER |
) UTILITY UTILITY UTILITY |
o) | 4 SERVICE ) PV GENERATION f K“III'I\I STORAGE |
--*’VT METER* ( /"LT METER* \ f‘-’T METER* 1
OUTSIDE |
1] 1 1O L 1 O] 1l
INSIDE |
|
Main Service ]
Equipment :
|
s Inverter ) I
Inverter | ™ (charge & _L/’ '
I discharge) - :
FACILITY PV Array * Battery _- : ESS System I
LOADS =R Storage Tem.: :
1
|
|

* Transformer rated metering is require for ratings = 400 amps

5

V
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Behind the Meter Solar > 60kW AC Coupled with Storage > 60kW

This diagram is representative of a
typicol system design. All system
configurations must be approved
by Limitil.

UMITIL ELECTRIC SYSTEM

|

Customer
f + UTILITY SERVICE
Wh
METER*

— e e — o — —
| Main Service

|E.

——
I
I

J Main Distribution Panel

Premises '
Loads

UTiuTY UTILITY

+|n.r GEMERATION * + STORAGE
METER* Wh METER"

S T e T
Battery
.\'urn'( AC / |
Disconnect
Dﬁcunn:ct Il |
Inverter | _™ | (charge & —Lﬂ t |
| discharge) - s
=.l . Battery et
PV Array - BH Storage wwod

* Telemetered, interval meter - transformer rated metering is require for ratings = 400 amps
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Stand Alone Solar

This diagram is representative of a
typical system design. All system
configurations must be opproved

by Linitii.

Unitil Electric System

A

+ UTILITY SERVICE
METER*

Utility

Cu stomer
MAIM
/ DISCONMECT

MAIN
INTERRUPTING
DEVICE

| Collector PV Array

-
e )
|

R

Inverter

* Transformer rated metering is require for ratings > 400 amps [' l
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Stand Alone Solar AC Coupled with
Storage <= GOkW

This diagram is representative of @
typical system design. All system
configurations must be approved

Unitil Electric System by Unitil.

UTILITY SERVICE
METER *
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"

[ esspattey ||

ESS Battery

(charge & L| _*
discharge) |

* Transformer rated metering is require for ratings > 400 amps
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Stand Alone Solar AC Coupled with Storage > 60kW

Unitil Electric System

This dicgram is representotive of o

typical system design. All system
configurations must be approved
by Unitil.
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* Transformer rated metering is require for ratings > 400 amps
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